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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the ink droplet ejection stability 
and the image quality and to achieve a low cost suitable for mass 
production by controlling the cut-in length of the film of a treating liquid 
formed on a nozzle hole of a nozzle plate. 

SOLUTION: A nozzle plate 1 having a plurality of nozzles 2 for jetting an 
ink, is contacted with a treating liquid 3 from one side of the nozzles 2, 
and is contacted with a gas 4 from the other side. After forming an 
interface 5 by the processing liquid 3 and the gas 4, a film 7 of the 
treating liquid 3 is formed on the nozzle plate 1 . 
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CLAIMS 



[Claim(s)] 

[Claim 1] The art of the nozzle plate characterized by forming a coat with the aforementioned processing liquid in the 
aforementioned nozzle plate by contacting processing liquid from the one side of the aforementioned nozzle plate, 
contacting a gas from the other side to the nozzle plate which has two or more nozzles for ink injection, and forming an 
interface with the aforementioned processing liquid and the aforementioned gas. 

[Claim 2] The art of the nozzle plate according to claim 1 characterized by the thing into the nozzle of the 
aforementioned coat by which formation is carried out for which it enters and length is controlled by controlling the 
position of the aforementioned interface. 

[Claim 3] The art of the nozzle plate according to claim 1 or 2 characterized by controlling the position of the 
aforementioned interface by controlling the pressure of the aforementioned gas. 

[Claim 4] The art of a nozzle plate given in any 1 term of the claim 1 characterized by contacting the aforementioned 
processing liquid after contacting the aforementioned gas to the aforementioned nozzle plate, or a claim 3, 
[Claim 5] The art of the nozzle plate which is contacting processing liquid from the one side of the aforementioned 
nozzle plate, contacting the liquid with which the aforementioned processing liquid's differs from the other side to the 
nozzle plate which has two or more nozzles for ink injection, and forming an interface with the aforementioned 
processing liquid and the aforementioned liquid, and is characterized by forming a coat with the aforementioned 
processing liquid in the aforementioned nozzle plate. 

[Claim 6] The art of the nozzle plate according to claim 5 characterized by the thing into the nozzle of the 
aforementioned coat by which formation is carried out for which it enters and length is controlled by controlling the 
position of the aforementioned interface. 

[Claim 7] The art of the nozzle plate according to claim 5 or 6 characterized by controlling the position of the 
aforementioned interface by controlling the pressure of the aforementioned liquid. 

[Claim 8] The art of a nozzle plate given in any 1 term of the claim 5 characterized by contacting the aforementioned 
processing liquid after contacting the aforementioned liquid to the aforementioned nozzle plate, or a claim 7. 
[Claim 9] The aforementioned coat by which formation is carried out is the art of a nozzle plate given in any 1 term of 
the claim 1 characterized by being a ** ink sex-skin film, or a claim 8. 

[Claim 10] The art of the nozzle plate according to claim 9 characterized by performing parent ink-ized processing 
after formation of a****** ink sex-skin film. 

[Claim 1 1] The art of the nozzle plate according to claim 9 characterized by performing parent ink-ized processing 
before formation of a ****** ink sex-skin film. 

[Claim 12] The aforementioned coat by which formation is carried out is the art of the nozzle plate according to claim 
1 to 8 characterized by being a parent ink sex-skin film. 

[Claim 13] It is the art of the nozzle plate of account ** to the claim 12 characterized by forming a ** ink sex-skin film 
after formation of the aforementioned parent ink sex-skin film. 

[Claim 14] The art of a nozzle plate given in any 1 term of the claim 1 characterized by controlling the position of the 
aforementioned interface by sealing the one side of the aforementioned nozzle plate, or a claim 13. 
[Claim 15] The art of the nozzle plate according to claim 14 characterized by controlling the position of the 
aforementioned interface by sticking and sealing a film to the one side of the aforementioned nozzle plate. 
[Claim 16] The art of the nozzle plate according to claim 14 or 1 5 characterized by performing the aforementioned 
sealing from the ink inflow side of the aforementioned nozzle plate. 

[Claim 17] It is the art of nozzle play ** of account ** to any 1 term of the claim 1 characterized by forming the 
aforementioned coat by electrodeposted processing, or a claim 16. 

[Claim 18] The claim top 1 characterized by forming the aforementioned coat by plating processing, or the art of a 
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nozzle plate given in any 1 term of a claim 17, 

[Claim 19] The aforementioned nozzle plate is the art of a nozzle plate given in any 1 term of the claim 1 characterized 
"by being a metal, or a claim 1 8. 

[Claim 20] The aforementioned nozzle play ** is the art of a nozzle plate given in any 1 term of the claim 1 
characterized by being a resin, or a claim 19. 

[Claim 21 ] The aforementioned nozzle plate is the art of the nozzle plate according to claim 20 characterized by having 
a metal membrane on a front face. 

[Claim 22] The art of the nozzle plate according to claim 9 to which it enters and length is characterized by 5- 
micrometer or more being 10 micrometers or less into the nozzle of a ****** ink sex-skin film. 
[Claim 23] The art of nozzle play ** according to claim 9 to which it enters and variation in length is characterized by 
being 1 .0 micrometers or less into the nozzle of a ****** ink sex-skin film. 

[Claim 24] The manufacture method of the nozzle plate characterized by to form an interface and to form a ** ink sex- 
skin film in the aforementioned play ** after that by punching two or more nozzles for injecting ink, performing parent 
ink-ized processing on the plate possessing the aforementioned nozzle, and contacting a gas on a plate from the ink 
inflow side of the aforementioned plate, and contacting ** ink nature processing liquid on it from an ink discharge 
side. 

[Claim 25] The manufacture method of the nozzle plate which carries out [ forming an interface and forming a ** ink 
sex-skin film in the aforementioned play ** after that by punching two or more nozzles for carrying out ink injection to 
a plate, performing parent ink-ized processing on the plate possessing the aforementioned nozzle, and contacting a 
liquid which is different from the aforementioned processing liquid from the ink inflow side of the aforementioned 
plate, and contacting ** ink nature processing liquid from an ink discharge side, and ] as the feature. 
[Claim 26] It is the manufacture method of the nozzle plate according to claim 24 or 25 characterized by performing 
punching of the aforementioned nozzle using punch. 

[Claim 27] The nozzle plate which is a nozzle plate which has two or more nozzles for ink injection, has a ** ink sex- 
skin film in the ink discharge side of the aforementioned nozzle plate, and a nozzle, enters and is characterized by the 
variation in length being 1 .0 micrometers or less between each nozzle into each nozzle of a****** ink sex-skin film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the art of a nozzle plate, the manufacture 
method of a nozzle plate, and a nozzle plate. 

[0002] 

[Description of the Prior Art] The regurgitation of the ink drop is carried out to an ink jet printer from a nozzle by 
filling ink to the ink interior of a room of an ink-jet head, and putting a pressure on an ink room. The ink meniscus 
which is the fi-ont face of ink is drawn in a nozzle after the regurgitation. Then, ink is filled firom an ink tank in the ink 
interior of a room, and it prepares for the following ink drop regurgitation. 

[0003] However, since ink is a viscoelastic body and a pressure is remained and changed in ink to change of the 
pressure put in order to carry out the regurgitation of the ink after imitation of ink is overdue and breathing out ink, an 
ink meniscus vibrates. The ink in a nozzle may overflow outside fi'om a delivery by this pressure fluctuation that 
remains. Although the great portion of ink which overflowed on the surface of die nozzle plate is drawn in a nozzle by 
negative pressure and the bird clapper next, it becomes dirty in the ink in which the firont face of a nozzle plate 
overflowed. Next, if the ink drop which carries out the regurgitation contacts this dirt, a discharge direction will be 
bent or it will become impossible [ the regurgitation ], and the dirt of a nozzle plate becomes the big cause of degrading 
a picture. 

[0004] In order to prevent the dirt in the ink of a nozzle plate, performing ** ink processing to a nozzle plate front face 
is performed. If ** ink processing of the nozzle plate firont face is carried out, even if an ink meniscus comes out from 
a delivery outside, it can prevent ink's overflowing on a nozzle plate fi-ont face, or being damp and spreading. 
[0005] a nozzle plate front face — adding — a nozzle — if the interior of a hole also carries out ** ink processing — a 
nozzle plate — further — becoming dirty — being hard — the regurgitation is stabilized since an ink meniscus is formed 
in the boundary of the ** ink processing section and the unsettled section — this boundary — a nozzle — a hole ~ if it 
has entered in regularity length inside, the regurgitation will be stabilized and the flight direction of an ink drop will be 
stabilized Moreover, it is hard coming to also generate a satellite. Moreover, since ink stops being able to overflow on 
a nozzle plate front face easily even if a meniscus vibrates, a nozzle plate firont face stops being able to become dirty 
easily. 

[0006] If an enter lump of the ** ink processing section is too long, regurgitation resistance of ink will become large 
and discharge quantity will decrease. Moreover, it becomes easy to absorb an air foam to an ink room. If it enters on 
the contrary and length is too short, a regurgitation stabilization effect will be lost that it is easy to turn at the direction 
of an ink drop that the front face of a nozzle plate tends to become dirty, the nozzle plate of one sheet ~ a nozzle — a 
hole — several — since there are hundreds of 10- pieces — each nozzle — fixed length and especially the thing for which 
the outlet section of a hole is **-ink~ization-processed uniformly are important Variation and quality of image 
deteriorate [ the amount of the ink drop by which processing length is breathed out with a barrack for every nozzle, and 
the flight direction ] sharply. 

[0007] moreover, one side ~ a nozzle — a hole — the parent ink sex-skin film is formed in an inner ink inflow side so 
that ink may flow into a nozzle smoothly In order to do influence about the amount of ink drops and the flight direction 
which carry out the regurgitation also with this parent ink sex-sldn film, to make it enter uniformly is desired into each 
nozzle. 

[0008] JP,48-37030,A and 57-107848 - a nozzle plate - a nozzle - the ** ink nature material after opening a hole - 
sputtering — a nozzle plate front face and a nozzle ~ a hole — coating to a certain amount of internal depth is indicated 
however, sputtering — a nozzle — a hole ~ it is very difficult to carry out ** ink processing of the internal outlet portion 
by fixed length 
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[0009] JP,64-87359,A — a natural wax - a nozzle - a hole — the nozzle plate front face after wiping off the wax which 
_filled up inside and adhered to the end face, and a nozzle ~ a ** ink film is formed near the delivery of a hole by 
coating a tetrafluoroethylene with a plasma polymerization method, and carrying out dissolution removal of the wax 
after that is indicated 

[0010] Protecting the ink discharge side of a nozzle plate with a protection sheet, preparing a parent ink sex-skin film 
in an ink inflow side by electropainting, removing a protection sheet subsequently and preparing a ** ink sex-skin film 
in an ink discharge side by electropainting is indicated by JP,10-157106,A. 

[001 1] the background of the nozzle plate of stainless steel [ JP,7- 125220, A ] to a resin film — pushing in ~ the front 
face of a nozzle plate, and a nozzle — the outlet section of a hole — ** ink processing ~ carrying out ~ ** ink 
processing — the nozzle not only from a front face but a front face — a hole — making the interior enter in regularity 
length is indicated 
[0012] 

[Problem(s) to be Solved by the Invention] Also in which conventional example, ** ink processing is performed after 
perforation, that time ~ a nozzle ~ when ** ink processing is carried out to the interior of a hole, and a rear face, a 
foam does not stagnate here or adhesion of a nozzle plate and a main part becomes impossible therefore, a rear face 
and a nozzle ~ a hole — after carrying out the mask of the interior, ** ink processing is carried out and removing 
masking material is performed for example, a nozzle like JP,64-87359,A as typical masking method — a hole is filled 
up with a resin, there are a method which is wearing the rear face of a nozzle plate by the resin, and the method of 
laminating a resin film at the nozzle plate rear face like JP,10-157106,A, the resin which overflowed on the front face 
is removed, and only a front face has many methods of carrying out ** ink processing 

[0013] however, a resin — a nozzle ~ it puts with a precision sufficient to a hole, and control is difficult, cost increases 
and the method of ** ink processing of entering and deciding length cannot expect mass production method, either 
moreover, after processing — a nozzle — it is difficult to remove a resin completely from a hole Dispersion in distance 
becomes [ processing ] large between eye a troublesome hatchet and each nozzle, the regurgitation stability of an ink 
drop is rather bad, and there is a bird clapper. 

[0014] general — a nozzle plate — the nozzle of 20-60 micrometers of apertures — several — since hundreds of 10- 
pieces can be opened — a nozzle — it is the precision of every one hole and mxmi order, and it is very difficult to be 
uniformly filled up with a photopolymer The entering amount of ink of a ** ink sex-skin film by which length is 
breathed out from a barrack and each nozzle is changed between each nozzle, and it becomes the cause of reducing 
quality of image sharply, moreover, a 20-60-micrometer nozzle — it is also difficult to remove completely the resin 
hardened after processing from a hole When the resin hardened on strong conditions is removed, a ** ink sex-skin film 
may separate, these problems — a parent ink sex-skin film — a nozzle — a hole — make it enter in regularity length 
inside ~ it is the same when like 

[0015] that by which this invention was made in view of this point — it is — the nozzle of a nozzle plate — it is the 
method of a coat with the processing liquid formed in a hole entering, and controlling length with a sufficient precision 
using a gas or a liquid, and aims at offering the art of the nozzle plate which can be simply improved in the 
regurgitation stability and the quality of image of an ink drop, the manufacture method of a nozzle plate, and a nozzle 
plate Moreover, it enters, and it is easy and control of length aims at offering the art of a nozzle plate applicable also to 
mass production method, the manufacture method of a nozzle plate, and a nozzle plate by the low cost. 
[0016] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem and to attain the purpose, this 
invention was constituted as follows. 

[0017] Invention according to claim 1 is the art of the nozzle plate which is contacting processing liquid from the one 
side of the aforementioned nozzle plate, contacting a gas from the other side to the nozzle plate which has two or more 
nozzles for "ink injection, and forming an interface with the aforementioned processing liquid and the aforementioned 
gas, and is characterized by forming a coat with the aforementioned processing liquid in the aforementioned nozzle 
plate. It is 

[001 8] According to this invention according to claim 1 , processing liquid is contacted from the one side of a nozzle. 
By forming a coat with processing liquid in a nozzle plate, and using the interface of the processing liquid for creating 
a coat, and a gas, after contacting a gas from the other side and forming an interface with processing liquid and a gas 
the nozzle of the coat created by the nozzle plate — the thing to a hole for which it enters and length is controlled with a 
freely and easy still more sufficient precision becomes possible, and using a gas can perform creation of a coat, and 
control with simpler composition further Here, a coat means the film formed by the matter of processing liqiiid 
depositing on the surface of a nozzle plate. 

[0019] Invention according to claim 2 is the art of the nozzle plate according to claim 1 characterized by the thing into 
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the nozzle of the aforementioned coat by which formation is carried out for which it enters and length is controlled by 
controlling the position of the "aforementioned interface. It is 

[0020] the inside of the nozzle of the coat which is formed by controlling the position of an interface according to this 
invention according to claim 2 ~ it enters and length can be easily controlled by simple composition 
[0021] Invention according to claim 3 is the art of the nozzle plate according to claim 1 or 2 characterized by 
controlling the position of the aforementioned interface by controlling the pressure of the "aforementioned gas. It is ". 
[0022] the nozzle of the coat created by the nozzle plate by controlling the position of an interface by controlling a 
gaseous pressure according to this invention according to claim 3 — the thing to a hole for which it enters and ****** 
is controlled with a freely and easy still more sufficient precision becomes possible, and creation of a coat and control 
can be performed with further more simple composition 

[0023] Invention according to claim 4 is the art of a nozzle plate given in any 1 term of the claim 1 characterized by 
contacting the aforementioned processing liquid after contacting the aforementioned gas to the "aforementioned nozzle 
plate, or a claim 3. It is ". 

[0024] According to this invention according to claim 4, after contacting a gas to a nozzle plate, a coat can be easily 
created by contacting processing liquid using the interface of processing liquid and a liquid. 

[0025] Invention according to claim 5 is the art of the nozzle plate which is contacting processing liquid from the one 
side of the aforementioned nozzle plate, contacting the liquid with which the aforementioned processing liquid's differs 
from the other side to the nozzle plate which has two or more nozzles for "ink injection, and forming an interface with 
the aforementioned processing liquid and the aforementioned liquid, and is characterized by to form a coat with the 
aforementioned processing liquid in the aforementioned nozzle plate. It is 

[0026] According to this invention according to claim 5, processing liquid is contacted from the one side of a nozzle 
plate. By forming a coat with processing liquid in a nozzle plate, and using the interface of the processing liquid for 
creating a coat, and a liquid, after contacting a liquid which is different from processing liquid from the other side and 
forming an interface witih processing liqwd and a liquid the nozzle of the coat created by the nozzle plate — the thing to 
a hole for which it enters and ****** is controlled with a freely and easy still more sufficient precision becomes 
possible 

[0027] Invention according to claim 6 is the art of the nozzle plate according to claim 5 characterized by the thing into 
the nozzle of the aforementioned coat by which formation is carried out for which it enters and length is controlled by 
controlling the position of the "aforementioned interface. It is ". 

[0028] the inside of the nozzle of the coat which is formed by controlling the position of an interface according to this 
invention according to claim 6 — it enters and length can be easily controlled by simple composition 
[0029] Invention according to claim 7 is the art of the nozzle plate according to claim 5 or 6 characterized by 
controlling the position of the aforementioned interface by controlling the pressure of the "aforementioned liquid. It is 

[0030] the nozzle of the coat created by the nozzle plate by controlling the position of an interface by controlling the 
pressure of a liquid according to this invention according to claim 7 — the thing to a hole for which it enters and length 
is controlled with a freely and easy still more sufficient precision becomes possible 

[003 1] Invention according to claim 8 is the art of a nozzle plate given in any 1 term of the claim 5 characterized by 
contacting the aforementioned processing liquid after contacting the aforementioned liquid to the "aforementioned 

nozzle plate, or a claim 7, It is 

[0032] According to this invention according to claim 8, after contacting a liquid to a nozzle plate, a coat can be easily 
created by contacting processing liquid using the interface of processing liquid and a liquid. 

[0033] invention according to claim 9 ~ " ~ art of a nozzle plate given in any 1 term of the claim 1 characterized by the 
aforementioned coat by which formation is carried out being a ** ink sex-skin film, or a claim 8 It is ". 
[0034] According to this invention according to claim 9, a coat is a ** ink sex- skin film, a nozzle plate stops being able 
to become dirty easily and the regurgitation of an ink drop is stabilized. As for the ** ink sex-skin film in this 
invention, the contact angle of ink says the coat of 90 degrees or more. As a material of this ** ink sex-skin film, the 
thing containing a fluorine system resin or silicon resin is desirable. 

[0035] It is the art of the nozzle plate according to claim 9 characterized by invention according to claim 10 performing 
parent ink-ized processing after formation of "****** ink sex-skin film. It is ". 

[0036] According to this invention according to claim 10, after formation of a ** ink sex-skin film, ink becomes easy 
to enter into a nozzle and the regurgitation of an ink drop is stabilized more by performing parent ink-ized processing. 
[0037] It is the art of the nozzle plate according to claim 9 characterized by invention according to claim 1 1 performing 
parent ink-ized processing before formation of "****** ink sex-skin film. It is ". 

[0038] According to this invention according to claim 11, before formation of a ** ink sex-skin film, you may not form 
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a parent ink sex-skin film after ** ink sex-skin film formation, either, and easy parent ink-ized processing can be 
performed by performing parent ink-ized processing. Moreover, ink becomes easy to enter into a nozzle and the 
regurgitation of an ink drop is stabilized more. 

[0039] invention according to claim 12 " — art of the nozzle plate according to claim 1 to 8 characterized by the 
aforementioned coat by which formation is carried out being a parent ink sex-skin film It is 

[0040] According to this invention according to claim 12, the coat formed is a parent ink sex-skin film, ink becomes 
easy to enter into a nozzle and the regurgitation of an ink drop is stabilized more by it. The parent ink sex-skin film in 
this invention means a coat with a contact angle smaller than 90 degrees with ink. 

[0041] Invention according to claim 13 is the art of the nozzle plate of account ** to the claim 12 characterized by 
forming a ** ink sex-skin film after formation of the "aforementioned parent ink sex-skin film. It is 
[0042] According to this invention according to claim 13, after formation of a parent ink sex-skin film, ink becomes 
easy to enter into a nozzle and the regurgitation of an ink drop is stabilized more by forming a ** ink sex-skin film. 
[0043] Invention according to claim 14 is the art of a nozzle plate given in any 1 term of the claim 1 characterized by 
controlling the position of the aforementioned interface, or a claim 13 by sealing the one side of the "aforementioned 
nozzle plate. It is ". 

[0044] Since an interface is controlled by sealing the one side of a nozzle plate according to this invention according to 
claim 14, the position of an interface is decided by content volume of a nozzle, if the content volume of a nozzle is 
fixed, a pressure becomes fixed and the position of an interface can be set constant with every nozzle. 
[0045] Invention according to claim 1 5 is the art of the nozzle plate according to claim 14 characterized by controlling 
the position of the aforementioned interface by sticking and sealing a film to the one side of the "aforementioned 
nozzle plate. It is 

[0046] An interface is decided by content volxmie of a nozzle by controlling the position of an interface by sticking and 
sealing a film to the one side of a nozzle plate according to this invention according to claim 15, if the content volume 
of a nozzle is fixed, a pressure becomes fixed and the position of an interface can be set constant with every nozzle. 
[0047] It is the art of tfie nozzle plate according to claim 14 or 15 characterized by invention according to claim 16 
performing the "aforementioned sealing firom the ink inflow side of the aforementioned nozzle plate. It is ". 
[0048] According to this invention according to claim 16, since it seals fi*om the ink inflow side of a nozzle plate, a 
coat can be formed fi-om the discharge side of an ink drop. 

[0049] Invention according to claim 1 7 is the art of nozzle play ** of account ** to any 1 term of the claim 1 

characterized by forming the "aforementioned coat by electrodeposted processing, or a claim 16. It is ". 

[0050] a ground [ of having conductivity according to this invention according to claim 17 according to 

electrodeposted processing ] top — a 1 -several micrometers coat ~ ease — it can form uniformly and firmly 

[005 1] Invention according to claim 1 8 is the art of a nozzle plate given in any 1 term of the claim top 1 characterized 

by forming the "aforementioned coat by plating processing, or a claim 17. It is ". 

[0052] according to this invention according to claim 1 8 — a coat — plating processing — ease — it can form uniformly 
and firmly 

[0053] The "aforementioned nozzle plate is the art of a nozzle plate given in any 1 term of the claim 1 characterized by 
invention according to claim 19 being a metal, or a claim 18. It is ". 

[0054] According to this invention according to claim 19, a nozzle plate is a metal and the ink-jet head which fomied 
membranes simply and easily can be created. 

[0055] The "aforementioned nozzle play ** is the art of a nozzle plate given in any 1 term of the claim 1 characterized 
by invention according to claim 20 being a resin, or a claim 19. It is 

[0056] According to this invention according to claim 20, nozzle play ** is a resin and the ink-jet head which formed 
membranes simply and easily can be created. 

[0057] The "aforementioned nozzle plate is the art of the nozzle fi-eight according to claim 20 characterized by 
invention according to claim 21 having a metal membrane on a fi"ont face. It is ". 

[0058] According to this invention according to claim 21, membranes can be easily formed by having a metal 
membrane on the surface of a nozzle plate using electropainting or electrolysis plating. 

[0059] Invention according to claim 22 is the art of the nozzle plate according to claim 9 to which it enters and length 
is characterized by 5-micrometer or more being 10 micrometers or less into the nozzle of "****** ink sex-skin film. It 
is ", 

[0060] According to this invention according to claim 22, it enters, and by the thing into the nozzle of a ** ink sex-skin 
film which length is 5 micrometers or more 10 micrometers or less, and sets to 5 micrometers or more, a regurgitation 
stabilizing effect becomes larger and the variation in the discharge direction of an ink drop decreases. Moreover, by 
being referred to as 10 micrometers or less, regurgitation resistance can suppress a bird clapper greatly and discharge 
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quantity is stabilized more. Moreover, in case a meniscus vibrates, the ink on the front face of a nozzle plate can 
overflow, and the suction of the foam to a plain-gauze ink room can be decreased more. 

[0061] Invention according to claim 23 is tfie art of nozzle play ** according to claim 9 to which it enters and variation 
in length is characterized by being 1 .0 micrometers or less into the nozzle of "****** ink sex-skin film. It is 
[0062] According to this invention according to claim 23, it enters, and the variation through which it passes in each 
nozzle of a ** ink sex-skin film and which is length is 1.0 micrometers or less, and discharge quantity is stabilized 
more, here, it enters, all the nozzles of a nozzle plate enter with the variation in length, and it can set for each nozzle to 
the average of length ~ it enters and the difference of the value of length is said Moreover, it enters and the variation in 
length says the state over at least 95% of nozzle in [ all ] a nozzle where enter and the variation in length has become 
1.0 micrometers or less, in 1.0 micrometers or less. 

[0063] Invention according to claim 24 punches two or more nozzles for injecting ink on "plate. Perform parent ink- 
ized processing on the plate possessing the aforementioned nozzle, and a gas is contacted fi*om the ink inflow side of 
the aforementioned plate, and the manufacture method of the nozzle plate characterized by forming an interface and 
forming a ** ink sex-skin film in the aforementioned play ** after that by contacting ** ink nature processing liquid 
from an ink discharge side It is ". 

[0064] According to this invention according to claim 24, the regurgitation stability of an ink drop improves by 
forming an interface and forming a ** ink sex-skin film in play ** after that by performing parent ink-ized processing 
on the plate possessing a nozzle, and contacting a gas from an ink inflow side, and contacting ** ink nature processing 
liquid from an ink discharge side. 

[0065] Invention according to claim 25 punches two or more nozzles for carrying out ink injection to "plate. Perform 
parent ink-ized processing on the plate possessing the aforementioned nozzle, and a liquid which is different from the 
aforementioned processing liquid from the ink inflow side of the aforementioned plate is contacted, and the 
manufacture method of the nozzle plate characterized by forming an interface and forming a ** ink sex-skin film in the 
aforementioned play ** after that by contacting ** ink nature processing liquid from an ink discharge side It is ". 
[0066] According to this invention according to claim 25, the regurgitation stability of an ink drop improves by 
forming an interface and forming a ** ink sex-skin film in play ** after that by performing parent ink-ized processing 
on the plate possessing a nozzle, and contacting a liquid which is different from processing liquid from an ink inflow 
side, and contacting ** ink nature processing liquid from an ink discharge side. 

[0067] It is the manufacture method of the nozzle plate according to claim 24 or 25 characterized by invention 
according to claim 26 performing pxinching of the "aforementioned nozzle using punch. It is 

[0068] According to this invention according to claim 26, punching of a nozzle can be formed simply and with high 
precision using punch. 

[0069] Invention according to claim 27 is a nozzle plate which is a nozzle plate which has two or more nozzles for "ink 
injection, has a ** ink sex- skin film in the ink discharge side of the aforementioned nozzle plate, and a nozzle, enters 
and is characterized by the variation in length being 1 .0 micrometers or less between each nozzle into each nozzle of a 
****** ink sex-skin film. It is 

[0070] According to this invention according to claim 27, it has a ** ink sex- skin film the one side of a nozzle, and in a 
nozzle, change of the ink discharge quantity between each nozzle can be suppressed by the thing into each nozzle of a 
** ink sex-skin film for which it enters and variation in length is set to 1 .0 micrometers or less between each nozzle, 
and the **** stability of an ink drop improves, here, it enters, all the nozzles of a nozzle plate enter with the variation 
in length, and it can set for each nozzle to the average of length ~ it enters and the difference of the value of length is 
said Moreover, it enters and the variation in length says the state over at least 95% of nozzle in [ all ] a nozzle where 
enter and the variation in length has become 1 .0 micrometers or less, in 1 ,0 micrometers or less. In addition, each 
nozzle plate of each [ these ] invention is applicable also to the ink-jet head using water color ink also to the ink-jet 
head which uses oily ink. 
[0071] 

[Embodiments of the Invention] Hereafter, although the form of operation of this invention is explained in detail using 
drawing, this invention is not limited to the form of this operation. 

[0072] The nozzle plate of the form of this operation is shown in dra^wing 1 (a). As the quality of the material of a 
nozzle plate, there are a metal, glass, a resin, etc. and it is [ alloys, such as single material, such as titanium, chromium, 
iron cobalt, and nickel, or a nickel-Lynn alloy, a tin-copper-Lynn alloy (phosphor bronze) a copper-zinc alloy, and 
stainless steel and ] a polyimide preferably. A polycarbonate, the poly ape phon, ABS plastics (acrylic nitril Butadiene 
Styrene), a polyethylene terephthalate, a polyacetal, various kinds of photopolymer material, etc. are mentioned. 
[0073] This nozzle plate 1 has two or more nozzles 2 for ink injection, and a nozzle 2 is punched by precision punch. 
Otherwise, laser may pimch. Conical section 2b of the shape of a fiinnel which straight section 2a was formed by the 
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ink discharge side, and carried out opening of the nozzle 2 to the ink inflow side greatly is formed. In la, an ink 
discharge-side front face and lb show an ink inflow side front face. 

[0074] punch - a nozzle — when punching a hole, the configuration of punch imprints as it is - having ~ a nozzle — 
since a hole is formed, the diameter of a nozzle and nozzle content volume can be uniformly arranged between each 
nozzle and the highly precise nozzle 2 can be formed, it is desirable 

[0075] it is shown in this nozzle plate 1 at dr awin g 1 (b) — as — the ink inflow side of a nozzle 2 — for example, sealing 
- if the sealed tube is formed by sealing by the member 7 and an ink discharge side is contacted in processing liquid 3, 
processing liquid 3 will invade in a nozzle 2 by the capillary force An interface 5 is formed between processing liquid 
3 and the gas 4 which exists in a nozzle 2, and this interface 5 stands it still in the position where a capillary force and 
the pressiire in the sealed tube balance. In this invention, air is desirable at the point which can be especially treated 
simply to processing liquid, such as air, nitrogen, and oxygen, as a gas to be used that what is necessary is just inactive. 

[0076] As processing liquid, what is necessary is just the liquid containing the matter of ** ink nature or parent ink 

nature. When this matter deposits, on a nozzle plate, the matter in processing liquid deposits and a coat is formed. 

[0077] As matter of** ink nature, there are PTFE (polytetrafluoroethylene), FEVE (tetrafluoroethylene vinyl ether 

copolymer), FEP (tetrafluoroethylene-hexafluoropropylene), ETFE (tetrafluoroethylene-ethylene copolymer : ethylene 

tetrafluoride-ethylene copolymer), etc., and it has the same property also to water color ink also to oily ink. 

[0078] As matter of parent ink nature, emulsions, such as water-soluble macromolecules, such as a polyacrylic acid, 

polyethyleneimine, sulfonated polystyrene, and a maleic-anhydride-stjrene copolymer, and a methyl methacrylate- 

acrylic-acid copolymer, can be used, and it has the same property also to water color ink also to oily ink. 

[0079] It can consider as processing liquid by distributing or dissolving the matter of ****** ink nature, or the matter 

of parent ink nature into a solvent. 

[0080] As the above-mentioned solvent, there are water, isopropanal pilus alcohol, a butyl cellosolve, a water-soluble 
organic solvent, etc. 

[0081] As the method of coat formation, there are electrodeposition, plating, other paint, etc. variously, especially 
electropainting, electrolysis plating, and electroless deposition are desirable. 

[0082] As the electrodeposted liquid which acrylic resin with a carboxyl group was neutralized [ liquid ] by the amine 
as processing liquid in the case of electropainting, and made this distribute a PTFE particle, and processing liquid in 
the case of electroless deposition, the nickel-plating liquid containing a PTFE particle is desirable. 
[0083] When the liquid which has surface tension delta and the contact angle theta to a tube wall in the capillary tube 
of a radius r invades, the capillary tube pressure to generate is set to deltap=(2 delta/r) costheta. If a liquid invades and 
the pressure of the sealed tube rises to deltap, a pressure will balance and invasion will stop. Therefore, invasion length 
can be kept constant if the diameter of a nozzle and nozzle content volume are fixed. The method of seting constant the 
diameter of a nozzle and nozzle content volume has the desirable method of punching to punch. Moreover, the length 
into which processing liquid 3 invades changes also with the physical properties of processing liquid 3. Therefore, in 
order to enter even if the physical properties of processing liquid 3 change, and to keep length constant, it is desirable 
to consider as the composition which can adjust the pressure of the sealed tube. 

[0084] It enters and length is the length into the nozzle of a coat into which the coat entered into the nozzle from the 
nozzle plate front face, for example, in drawing ! , it enters from the ink discharge-side surface la side, and is an 
amount LI (refer to drawing 1 (d)). Moreover, when making a coat enter from ink inflow side smface lb, it enters from 
the ink inflow side surface lb side, and an amount is put. 

[0085] Then, as shown in drawing. 1 (c), the coat 6 with processing liquid 3 is formed in a nozzle plate 1. This coat 6 
can be easily formed by electropainting or electrolysis plating. For example, if a nozzle plate is immersed in an 
electrodeposition paint, a pressure is adjusted, the position of an interface is decided and a direct current is passed 
between a nozzle plate 1 and a counter electrode, the coat 6 of an electrodeposition paint will be formed in a nozzle 
plate 1. 

[0086] Electropainting neutralizes acrylic resin with a carboxyl group by the amine, dips a nozzle plate in the 
electrodeposted liquid which made this distribute a PTFE (polytetrafluoroethylene) particle, and performs it by 
impressing a direct current of 20-30V for 30 - 60 seconds, and, as a result, a several micrometers ** ink sex-skin film 
is formed. Moreover, this coat can also be formed by plating. As plating processing, there is no electrolyzing or 
electrolysis plating processing, and it carries out by soaking in the nickel-plating liquid containing a PTFE 
(polytetrafluoroethylene) particle. 

[0087] The coat 6 formed in this nozzle plate 1 enters into a nozzle 2 from ink discharge-side surface la, as shown in 
drawing 1 (d). This entering partial 6a enters and control of length LI is performed by controlling the position of the 
interface 5 formed of processing liqiiid 3 and a gas 4. 
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[0088] Thus, the pressure of the gas 4 in the nozzle 2 of a nozzle plate 1 is controlled, a coat 6 enters with the position 
of an interface 5, length can be controlled, and the **** stability of an ink drop improves by this, and it is a low cost 
and can mass-produce. 

[0089] This coat 6 formed is a ** ink sex-skin film. It not only **-ink~ization-processes ink discharge-side surface la 
of a nozzle plate 1, but a nozzle plate 1 stops being able to become dirty easily due to carrying out ** ink processing to 
fixed length, and **** of an ink drop is stabilized by partial 6a which enters into a nozzle 2. 

[0090] As shown in drawing. 1 (e) - (g) after formation of this ** ink sex-skin film, the coat 12 with processing liquid 9 
is formed in a nozzle plate 1 . This coat 12 can be easily formed by electropainting like a coat 6. For example, if a 
nozzle plate 1 is immersed in an electrodeposition paint and a direct current is passed between a nozzle plate 1 and a 
counter electrode, the coat of an electrodeposition paint will be formed in a nozzle plate 1 . This coat 12 can also be 
formed by electrolysis plating processing again. 

[0091] The coat 12 formed in tiiis nozzle plate 1 deposits into the portion which is not covered by the ** ink sex-skin 
film 6. Since the portion covered by the ** ink sex-skin film 6 does not have conductivity as shown in drawing 1 (g), a 
film does not deposit by electrodeposition and electrolysis plating. With the form of this operation, the coat 12 formed 
is a parent ink sex-skin film. 

[0092] And it is a parent ink sex-skin film, a coat 12 is also forming into fixed length parent ink partial 12a into which 
a nozzle's 2 enters, it not only forms ink inflow side surface lb of a nozzle plate 1 into parent ink, but ink becomes easy 
to enter in a nozzle 2 fi-om an ink inflow side, and **** of an ink drop is stabilized. 

[0093] In addition, although the parent ink sex-skin film is formed in ink inflow side surface lb of a nozzle plate 1 with 
the form of this operation also at partial 12a into which a nozzle 2 enters, since general hydrophilicity-ization as 
pretreatment at the time of carrying out electrodeposition and electrolysis plating is performed also with the form of 
this operation and the whole nozzle plate is first formed into parent ink, you may form a parent ink sex-skin film, and 
may also drop off. If a parent ink sex-skin film is formed, ink will become easy to enter into a nozzle and **** of an 
ink drop will be stabilized more. 

[0094] it is shown in drawin g 1 — as — only — the nozzle 2 of a nozzle plate 1 — sealing of a film sheet etc. — the 
position of an interface is decided by content volxime of a nozzle 2 when sealing by the member 7 That is, the position 
of an interface 5 can be set constant with every nozzle 2. 

[0095] however — if the method of sealing each one nozzle of every has a nozzle with imperfect sealing — the nozzle ~ 
it enters and length becomes long Moreover, when exfoliating the film which constitutes a sealing member, if a film 
remains in some nozzles, a picture will deteriorate sharply. For this reason, it is better to wear and seal the whole rear 
face of a nozzle plate. 

[0096] Like the form of this operation, if the ** ink sex-skin film formation-back is formed by electropainting and a 
parent ink coat is formed by electropainting, since a parent ink sex-skin film is not ****(ed) on a ** ink sex-skin film, 
the field of a ** ink sex-skin film and a parent ink sex-skin film can be made correctly, and it can divide it. 
[0097] Moreover, you may hydrophilicity-ize the whole nozzle plate by the conventional method before formation of a 
** ink sex-skin film, thus, when it carries out, adhesion of a ** ink sex-skin film becomes good, and the ink inflow 
side of a nozzle plate forms parent ink — having — air bubbles — not adhering ~ ink — a nozzle — a hole ~ entering ~ 
being easy ~ ink **** is stabilized more 

[0098] As parent ink-ized processing, alkali electrolytic cleaning is desirable in parent ink-ized processing of the whole 
stainless steel nozzle plate board. This soaks a nozzle plate in the penetrant remover containing a sodium hydroxide, a 
surfactant, and silicate, and performs it 2-4 V, and by energizing for 2 or 5 minutes 15 A/dm. After that, the ink inflow 
side of a nozzle plate can be closed after rinsing and dryness, and ** ink processing in which it attaches to ** ink 
electrodeposition liquid etc. can be performed. 

[0099] Drawing 2 is the form of another operation of this invention, a nozzle plate 1 — a case 100 — holding — a nozzle 
~ it is the method which does not close every one hole 2 but seals the whole rear face of a nozzle plate 1 a nozzle ~ 
since neither a resin nor a film contacts a hole 2, there is no possibility that these may remain Moreover, the pressure of 
the gas 102 of the sealing section 101 can be controlled delicately, the processing liquid into a nozzle 2 enters, and 
length can be controlled fi-eely. It is desirable to connect pressure-control meanses, such as a pressure regulating valve 
and a vacuum pump, and to constitute especially, so that the pressure of a gas 102 can be adjusted. 
[0100] Moreover, the example of a forai of the operation for changing the position of an interface 5 is explained below. 
Although the interface 5 which straight section 2a of a nozzle 2 is set as a diameter Dl , and the maximum section of 
conical section 2b is set as a diameter D2, and is formed of processing liquid 3 and a gas 4 makes small length which 
enters into a nozzle 2 fi-om ink discharge-side surface la with the form of operation of drawi ng 3 With the form of 
operation shown in drawing 4 , the maximum section of conical section 2b is a diameter D3, volume of a gas 4 can be 
enlarged by setting up greatly to the diameter D2 of drawi ng 3 , and an interface 5 can make it larger than the form of 



Page 8 of 9 



operation of the length which enters into a nozzle 2 from ink discharge-side surface la of drawing 3 . 
[0101] the form of operation of drawing 3 with the form of operation of drawing 5 — receiving ~ sealing — crevice 7a 
is formed in the position corresponding to the nozzle 2 of a member 7, volvime of a gas 4 is enlarged by this crevice 7a, 
and the interface 5 makes it larger than the form of operation of the length which enters into a nozzle 2 from discharge- 
side surface 1 a of drawing 3 

[0102] the form of operation of drawing 6 ~ sealing — crevice 7a is formed in the position corresponding to the nozzle 
2 of a member 7, a piston 20 is formed in designation-hole 7b which is open for free passage to this crevice 7a, and the 
volume of a gas 4 is changed with this piston 20 Since a pressure changes the volume of this gas 4 with change, the 
position of an interface 5 can change the length which enters into a nozzle 2 from ink discharge-side surface la. 
[0103] Although the nozzle plate 1 of the form of operation of drawing 7 and drawing 8 enlarges volume of a nozzle 
like what is shown in drawing 4 and drawing 5 Zagury-like step 2c is formed in the ink inflow side of fimnel-like 
conical section 2b with the form of operation of drawin g 7 . sealing of the position corresponding to conical section 2b 
at the form of operation of drawing 8 — it is the structure where the length which shallow crevice 7c is formed in a 
member 7, and enters into a nozzle 2 can be changed easily 

[0104] Drawing 9 and drawing 10 are the manufacturing installations of the nozzle plate of the ink-jet head conceming 
this invention, drawing 9 is the whole nozzle plate manufacturing installation block diagram, and dramng iO is the 
expanded sectional view of the electrode holder of a nozzle plate. 

[0105] The exhaust port 64 for making the input 63 for making electrodeposted liquid 51 flow and this electrodeposted 
liquid 51 discharge is formed in the electropainting tub 50. First, the electrode holder 52 holding the nozzle plate 1 is 
arranged horizontally in the electropainting tub 50. In a electrode holder 52, air 57 is supplied by drive of a fan 53 
through a filter 54, the pressure regulation room 55, and the air supply piping 56. 

[0106] A pressure gage 58 is connected into a electrode holder 52, the pressure in a electrode holder 52 is measured, 
and based on this pressure information, control means 59 control a pressure regulating valve 60, and adjust the pressure 
of the air in a electrode holder 52. Then, electrodeposted liquid 51 is supplied from the input 63, and a nozzle plate 1 
and a electrode holder 52 are made to flood with electrodeposted liquid 5 1 . To the nozzle plate 1 which has two or 
more nozzles 2 by the pressure regulation of the gas in a electrode holder 52 in that case as shown in drawin g 10 , air 
57 is contacted from the ink inflow side of a nozzle 2, electrodeposted liquid 51 is contacted from an ink discharge 
side, and an interface 70 is formed of electrodeposted liquid 51 and air 57 in two or more nozzles 2. 
[0107] An electrode 61 is arranged in the electrodeposted liquid 51 of the electropainting tub 50, voltage is impressed 
from a power supply 62 between ttiis electrode 61 and a nozzle plate 1, it not only carries out ** ink processing of tiie 
discharge-side surface la of a nozzle plate 1, but a nozzle 2 enters and ** ink processing also of the portion can be 
carried out in regularity length. 

[0108] Moreover, in the electropainting tub 50, electrodeposted liquid 51 is stored beforehand and the electrode holder 
52 which held the nozzle plate 1 in this electrodeposted liquid 51 may be immersed. 

[0109] Drawing 1 1 is the form of other operations, and to an electrode 61, it arranges the nozzle plate 1 which 
electrodeposits so that it may become parallel. Thus, by arranging and performing electropainting, since the 
electrodeposted coat of more uniform thickness is formed over the whole nozzle plate 1 , it is desirable. 
[01 10] Moreover, in this invention, by punching the nozzle 2 for injecting ink to a nozzle plate 1, parent-ink— ization- 
processing the nozzle plate 1 whole possessing a nozzle 2, and contacting ** ink processing liquid from the ink 
discharge side of a nozzle plate 1, and contacting air from an ink inflow side, an interface can be formed and a ** ink 
sex-skin film can be formed in a nozzle plate 1 after that. 

[01 1 1] Moreover, processing liquid is contacted from the one side of a nozzle 2 to a nozzle plate 1, air is contacted 
from tihe other side, using the interface formed of processing liquid and air, it enters, variation through which it passes 
in the nozzle 2 of each ** ink coat formed in a nozzle 2 and which is length can be set to 1 .0 micrometers or less, and 
the **** stability of an ink drop improves, here, it enters, all the nozzles of a nozzle plate enter with the variation in 
length, and it can set for each nozzle to the average of length ~ it enters and the difference of the value of length is said 
Moreover, it enters and the variation in length says the state where the variation in at least 95% of nozzle in [ all ] a 
nozzle is 1 .0 micrometers or less, in 1 .0 micrometers or less. 

[0112] As mentioned above, although the example using the interface formed with air was indicated to be processing 
liquid 3, it is the same when using the interface formed with a different liquid from processing liquid 3 and this. That 
what is necessary is just the liquid which is not mixed with processing liquid 3 but can form an interface as a liquid, 
there is mercury etc., and when processing liquid 3 is the liquid of a drainage system, an oily liquid can be used. 
[0113] The direction in the case of using a gas is desirable at the point which does so the outstanding effect that 
creation of a coat and control can be performed with simpler composition. 

The air of a [example] this invention was used and how to form an interface with processing liquid and form a coat was 
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compared with the method (henceforth the resin filling-up method) of filling up with and forming the conventional 
resin. 

[01 14] SUS304 board with a thickness of lOOmicro — precision punch — a nozzle — the nozzle of the diameter of an 
outlet of 42micro of a hole, a length of 20micro of the straight section, and 90micro of diameters of a nozzle entrance - 
- the hole was punched at intervals of [ 300 ] 180DPI each these-punched nozzle — a hole is set to nozzle No.l-No.300 
at order 

[0115] It attached in the equipment concerning this invention which shows this nozzle plate to drawing 9 , and the 
pressure was adjusted, the pressure of the electrode-holder 52 interior was kept high 2.57x1 03Pa (about 2.6% of 
atmospheric pressure) fi-om atmospheric pressure, and the acryHc resin electrodeposition liquid which distributed the 
particle of a fluorine resin was electrodeposited. 

[01 16] the above-mentioned nozzle as an example of comparison ~ the nozzle plate which punched the hole was used 
and the product made fi'om Mitsubishi rayon, a photosensitive dry film, and die YARON FRA 305-38 were laminated 
at 4 kgf cm2 and 60 degrees C with the laminator in the ink supply side of this nozzle plate Then, ultraviolet rays were 
irradiated two times 750 mJ/cm. 

[01 17] the nickel-plating liquid which ftirthermore continued and distributed the particle of a fluorine resin for this 
nozzle plate — soaking — the front face of a nozzle plate, and a nozzle ~ ** ink plating of the outlet section of a hole 
was carried out It soaked in photopolymer exfoliation liquid after that, and the resin inside a nozzle was dissolved. 
[0118] The lump length containing ** ink took the photograph of a nozzle outlet, it entered, measured [ the scaiming- 
line electron microscope was used, 45 degrees of samples were leaned with 30 degrees, and ] the length of the section, 
and calculated it by the following formula. 

H=(p/sintheta)- (pVsintheta) : — the picture which leaned p= 30 degrees of theta= 45-degree-30 degrees, and was 
photoed enters, the picture which leaned length p -45 degrees and was photoed enters, and it can set to nozzle No.l, 
and 50, 100 and 150,200,250,300 below length — it enters and length is shown as an example 

[01 19] All the nozzles by the resin filling-up method entered, and the variation in 10.1 micrometers and 95% of nozzle, 
i.e., 285 nozzles, of the average of length was 6.2 micrometers at the maximum. It entered, and the variation in 7.2 
micrometers and 95% of nozzle, i.e., 285 nozzles, was 0.8 micrometers or less at the maximum, and the average of all 
the nozzles of length was a thing which is depended on the method of using the air by this invention on the other hand 
and which satisfies 1 .0 micrometers or less. 

[0120] As mentioned above, compared with the resin filling-up method, between nozzles, it entered and it tums out 
that there is little variation in length. Moreover, when all nozzles entered and the ink-jet head was constituted to 95% 
of nozzle using the nozzle plate with the average of length with which it entered and all the differences of length filled 
1 .0 micrometers or less, the quality of image which was very stable as for **** of an ink drop, and was obtained by 
that cause was very highly defined. In addition, each nozzle plate explained in fiill detail witti the form of 
implementation of the above invention is applicable also to the ink-jet head using water color ink also to the ink-jet 
head which uses oily ink. 
[0121] 

[Effect of the Invention] As mentioned above, the outstanding effect of becoming possible to improve the **** 
stability and the quality of image of an ink drop simply is done so. moreover, the nozzle of the coat which processing 
liquid enters and is created by length, i.e., a nozzle plate, by using an interface with the processing liquid for creating a 
coat, a gas, or a different liquid from processing liquid — a hole — the outstanding effect that the thing to the interior for 
which it enters and length is controlled with a freely and easy still more sufficient precision becomes possible does so 
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tr^nrvSo y X/ur/w- v^fikSStv 
St. 'i'i^^y=;^:*j^dsttttia*»p>^(;itil-rt.. 'fv 40 
^*syX/W7'w-h^®(c:afeh.Wfc»j. 

[00051 y X/WT'V'— h^ffi{c*D;t, y X/W5LcDP^ 

;5syXy^?Lrt^'-^g$A!JJ2>^-ev^St^ etw^s^^ 
y X/V'7'W'— h^ffi{cafeh,ai(c< < jfcs^t?, y X/w::^ 50 



[00061 ®^ ^^^m!^n<r>X 9 i2>^;J5;g:-f-^*5 t ^ 

t6c©y X/vr V— b fctt, y X/v?L«s»H — ^cB'OfcS 
©■e. ^yX/i-TLottipas^-^A^, *&— (c^-O'i!' 

[0 0 0 7] — ;^-C?. yX/U?Lf^(D^'>'i>'«ffiA'(BI 

(cj*, xf ds;^ A— X{cy X/wrt-^jKA-rs <fc 0 t-i^ 

S:S.»^-rfc»?>. #yX/n^'-*&-{cA0ji*-&'5:ii:*s 
a*j^TV^So 

10 0 0 8] #MBS4 8-37030-^, 1^57-10 

7 8 4 8 -^^(cii. y X/v^v— h VLj xn^^^mmt. 

«'i':/i!'tt^WSr;^/^y^y :^^^wJ;•JyX/^7'^- 
- h*® i y X/v7Li^«i?<o js>S®«<oai$*-T?=i— ^-f 

^ y >-^t?y x/V'?Li^SB«>WpiaJ4)-&— ;£AS-e«'r 

[0 0 0 9] #5BBg6 4-8 7 3 5 9-§-jcH, -^mv 

l^^-^-ofzM.. yX/v:?-!^— h^ffityX/wjLoehttlP 
#iaic^ b 9 w:^Sr7'9X-^fi-g-ffijc-C=» 

[0 0 1 01 iRppa^pi 0- 1 5 7 1 0 6-g-t;ctt, yx/w 

h SrSt 9 ^^v^-c«*^^^c J; o T-r ^-jf- efcm 
[001 1 ] f^W^i - 1 2 5 2 2 o-i-tciii, T.fiyx^ 
^, yX/PT'W'— ho^ffit, yX/w?L®ap|fl5&-S!>f 
y X/w?Lrt6Ptc-;eft $ A 5 5i*-ft-5 b *s|B«$ttT 

V>S. 
[0 0 121 

[%?gds»^bJ;5i:-r5^] v^•r^^<D5e5tEf!J{;l*5V^ 

yX/i^jL^rtgp^, KB4-e«-rv^«!ia$tvst> ^ 

ifc$C?adSf|tj{|FUfc»), yX/WT-w-hi:;*:**:©©!**: 

•C^;&< JfcSo -^r^fcfeSffii: y X/vjLl^gPSr-^Xj? L 

64-87359 -§•© J: 5 ;&y X/v?L{c«JIBSr3K« 
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10-157106 #0 J; 5 X/VT'V— 
[00131 Ld»b;&d5 b«fJil y X/W5UC«*S < fS 

;^j«uv\ ^a^^sfajfefc*, #>'X/wM-effiitt©«e> lo 
[00141 —mcj x/wT'W'— b tcims 2 0 ~ 6 0 

(c®T$-e:SlSia^:*S<, 20~60;tm<o/X 

[0 0 151 *^*^5-'iSfcfiE^T^£^?tufct><0 
t?. / X/u^^ h (D / X/v?Hc?^^ $ «aa«|;i J; 

[0 0 161 

[0017] mim. 1 j-f2«®Bigtt> r-r "sw® 40 
X/v-t^^w— h»cj^^-t--5i t ^^^ttfei-^y x/vp^v^— 

[00 181 i<^>^^«Hc|E«©5IMfcJ;4x«, yX 



!Rf H 2001-310471 
(P 2001-310471 A) 

6 

X/W7° h -^f^^f S-K^wy X/W?L--<OA •? ii^* 

-C^i^wf^^ig. ft!j{Sli^tf/j:5 wtdST?#5.o rr-C, ^ 

[00191 ft^« 2 Jj:|E«(0?gggtt. rftfilE#ffi©'a!: 
«SrftiJt»i-SC:fctci«), «^IlBJ^^$4^■5&)K©yX/^ 

i(ciE«©yX/w7'W'— hoA!ka;^ffio J -efeSo 
[0 0 2 01 i:«W*3S2tcia«<D^ig(iJ;ti,tf. #® 

[00211 nim. 3 tcia«o^M tt, rttiE^#«?ffi 

[0 0 2 21 r<z>i»*]B3li:|B«©5IM(::J:n«, ^ft: 
-c, y x/vp/'V'— h -ef^^-r5^iKc>y x/v5l--<da 9 

fig. »J»S:tT5it«s-et^o 
[00231 4 ic|E««>5SM tt, rwiEy X/v:/ 

«!«r^$-e:<5 d t Sr!^8ti:-r.5W*« 1 Ibmk^^ 3 
(Dv^-mA» 1 3j(;i|B«<Dy X/w:?*^— h ©Ma;^^}*. j 

[0 0 2 41 r<oiS«5[4t::|B«©«eg»cj:tutf, yX 

[00251 5 Jc|B«<D5g?g tt. ir-f ViS' 

fc»?>«OlgS!i:<oy X/V§r3ft-r s y X/wr w— b {CSSf LT. 

y x/PT" I — h (o-^mt^^ ^mmm ^stm * •te 
m^^x s^KSrttiBy x/wT-u— h Km^-r^ r t 

[0 0 2 61 ico|t*5S5{clE«(0%eg(CJ;ttrf. yx 

wm^j&^vft^. toatstci-s^Kssryx/wT'i'-h 

<DyX/V5L'^<;5AD5ii?»^S$Sr=Sri*«>o^#{c, 

[002 71 it^« 6 icmm<o^mi-t> mm^m<DiSL 
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[0 0 2 81 i<Dit*^6(C|E«®^M(Cj;ntfs #® 

[0 0 3 01 :i<D|t*:S7(c|E«<D5SM(cJ:ixfi, 
(D&tl^mm-t^ r t J; 9 #®<D*ig^SiJ#i-S r t 

[003 11 8 lc|E«©3gM«:, 

[0 0 3 21 ilO|f*:H8('IH«0%Mf-J:n«. yX 

[00 3 31 m^m9icw.m.(o^m\-i. m^m^^in 

[0 0 3 41 r(D»*«9{c|ag5(D^MtJlittti, l&m 30 
itAm: i tt-Y ^ <o^tt!:^l *5 9 0 leW-t <©-^KS- V ^ 

[00351 1 0 \zwLm.<r>^m\i. mis^-f 

[0 0 3 61 r<DW^:®l 0^c|B«(D56KicJ:^^«^ SI 40 

-e, >f >'^'ds>/X/HcA«)ii*S<'5:»)-ri'i^M©etm 
[00371 1 1 (-ia«<^5i5g», fttnaS'f v 

1: -t-SW^S 9 fclEft© / X/w:?" i^- b nftm::^ Jl 
[0 0 3 81 l(^IB^(05§9g»cJ:tv«. « 
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[0 0 3 91 if 1 2 {ciEi?®^?g«. mmm^^ 

1 8 (;iSE«<oy X/v7*w— KD^aa;^ 

ffio Jl -T^fc-So 

[0 0 4 01 rcoif*]Si 2(ciB«(©B?q<-J:ntf. m 

/W{!1A 0 5i*a < 9 ^ V^'Mroetltl;^ J; 9 ^^-TS. 

9 Oft± 9/hSV'A]^SrV^5c 
[004 11 1 3 (c|E«©«Mfi. rMIS«>f 

#m t -rSff 1 2 t!lfEjiSO!>y X/V:;^l^- b(0<aa4r 
jfe, Jl -Cfc^. 

[0 0 4 2] :i<of»*:^i 3(::?B«©5IWI-J:tt«s « 
t-C. -r^'j5'dSyX7K;:A9)i*a<>5:9'f i^^iSoefc 

[00431 1 4 {cfB«©5IMtt. msay Xyv 

h <D-;^iii Sr^S H-r i: i 9 tfris#® (O^fi 

^sowf s i t 1 Jbmm^^ 13© 

V >-rir*:^ 1 y X/U7' i^— h <ofim:^m, Jl 

[0 0 4 41 ^0»*3®1 4{ciEtt©^Micj:n«. / 
XywT' h ^jne Mi- s ^ t (c i 9 #® S^*J^^ 

-^•5<D-c, y x/Koi^^j8!f-e#B©tatB*sgt* 9 . yx 

[00451 fll^:« 1 5 (cfE*6©^?g«:. miEy Xyv 

r h <o—:^m\z:7^ /UM. triA 9 #<t«M-r-5 r t 

J: 9 sirfBi^®(ott«^®j^-r.5 r t ^ii^w^t-t^m^m. 
1 4jcfa«<oyX/w:yw— Jl -cfcs. 

[00461 r 1 5 ^c|E«(0%M^^:<J;i^ri, y 

X/UT'i^- h(7)->^{|j{;i:7^/vi^Srfl!;9#»taM-r'5i 
i: J; 9 #® (O^eSr^iWI-^ t T?, y XfV<o^mm 

-ei^ffi«s»!:* 9 . y x/Kz>rt^;^— ;et?*>irri. jee^ 

ds— ^(c:/j:9. if«)y X/w-efc#ffi<0|tBSr— 

[0 04 71 it*:9 1 6 JC|B«(D5SW«:. ITttlBSgM^ 
ttlSy X/v:/w— b©^ >'^'i(EA«*>e>fT5 :^h.^im 
h-t^m^^i 4*fc(*ff^«i sjciBiioyX/VT'V' 

[0 0 4 81 i©lt^3Sl 6(c|a«®5§M{CJ;tvtf> « 
H 4^ y X/w:/ V'— h <r>^ v^' i«tAfll«=» e>tT 5 r i: 

[004 91 1 7 (cSE«(D5l9gtt, rWIB^i^Sr 

J: 9 m^-t^ t Sri|#«a: i-SfS^^S 1 Tbm 

W*3S 1 6 <OV^-f 1 ^IClB^COy X/l/7'V'— h ©te 
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[0 0 5 01 r<Di»*:®l 7{c|E«<?55SW(cJ:ixtf, m 

[0 0 5 1] »*3S 1 8 lc:|E«(05lig»*. miE^lKSr 
Mlt*5 1 7 ©V^•f 1 m!ilSMi<0 / X/P:r b (D 

[0 0 5 21 ::<dW*«i 8{c|Hm©|&M{cintf, & 

[0 0 5 3] it*3S 1 9 \z.wm(o^mn.. rwiay x/v 
Jl -efcSo 

[00541 i<75lt*5 1 9 tC|S«©5SMJ-<ttV«> ^ 

[0 0 5 51 2 0 JcfH«<^5SM«:. ITtfrfEy X/V 

^l^- h ti«Ji§T?fe Sit Srl^'mt 1 ;;5Sit 20 

1 9 <DV ''•f 1 / X/vr v^— ^ (Dftys 

[0 0 5 61 i<^ft*3S2 0{:i|E^O5ligt;i<tix«. / 

[0 0 5 71 2 1 {;ifa«co^igtt, rWfEy X/w 

2 0 jciBij© / X/W7 V'— h (Dwm^mo J -e*> 

[0 0 5 81 i©lt*3g2 HC|B«<D5IM»cJ;ix«, 7 30 

[0059] 2 2 \z.wML(n>^m\^. misjg-r >- 

:i"tt^M<0 y X/H^'^COA •? ii^ft ^ 5 /z in«± 1 0 

[0 0 6 0] i<Di»*:«2 2|C(E®©5IIHCJ;^X«, « 
^ V ^ ■ItSK© y X/wrt'^-O A 9 $ *s 5 w miJA± 

^^mds J; O:^^ -f^/^^goetm^^FRjcD^^Ty 40 

=¥!6S«^l>i-S. 1 OAtmeiTir-T'SrfctCJ:!!). 

[006 11 8t*« 2 3 |;i|B«®3gM«, irWfB«-< 
1. 0MmetTt?fcSrt-Srq?Fmti-S»*:S9JC|B« 
[0 0 6 21 :L<o^iS^^2 3lcffi«©5IWt-J:ix«. SI 50 
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10 

-il^^ *^Am<r>^J X/H^--(D A •) ii^ft $ ©/^ 7 y 
ds, 1. 0 // mglT-Cfc 9 . Staifi;i)sj:>?^^-rs„ 
A*)ji^S*<D/^7y^t»;, /X/WT'W'— b<D 
X/KDAt)ii^S$:<^¥^ffl[(-5iSf-f--5#'«fC)y X/l- 
tci3ltSA«)jZ.^ft$offi<DM?rm5o A9j2.^ 
g$(Ox<7y^*5 1 . O^imWTtJ*. ^yX/W't'Oi^ 
5fe< i:t)9 5%<oyX/Hcm-5A»))i*ft§«>''^95' 
^f>il. 0/t m£^Ti:^ioTV^S^ffiS^^^5, 
[006 31 iS*:3S 2 4 IClBftOBWtt, rT-V- h 
{c, -f >'^SrifiWi-5fc*®«««>/X/V'Sr^?LU W 

jt:>&&. Jl -efcS. 

[0 0 6 41 Cl(Dit*3®2 4(!:iS««)*Ml51J:*V«, / 

^iJfEA«!i*»?>^#:5rateS*, K-^^ ^ 's^mmi)>hm 

[006 51 f»*« 2 5 j;iia«©5SKt*. r:7'i^- h 
(e:, -Yv^'ig#tSri-Sfc*<o«^(OyX/vtr*7LL. 
IS/ X/vSr*'|i-r-5:7'u- h V:J'<b«kaSrfi'v\ 

syX/v:?'W'-boigj£:;^ife, J -efcs, 
[0 0 6 61 Cl<Oi»*JS2 5{c|2«<05ieg(c<tntfs ^ 

j5'JfEAffi!l*>^ftiaJKt«:M^<i:SJS«^S:^*-e:, l.o-r 

[00 6 7] 2 6 lC|B«C05l?g«. rtaiBy X/W 

2 4*fe:«2 5{::|a«<DyX;v-?'u— KDiSit;^ J 
[0 0 6 81 :L(r>nim.2<^Vi^^ML<r>^mv:.i.i^^tis ^ 

V5=•?&fflV^T y X/KO^?LSrffi^B.oii5««frj^^-t-5 

[0 0 6 91 fS*J®2 7(;i|E«©5l?g(*. r-rvj^Pg^t 

<ofcje>©«^<o/x/vsr*-rsy x/up^w— b-efco 

(;:®'r>:J"lfeSI^«r*l.> *frlBSf-<Vi5"l4^1K<0#/X 
/wrt'^<DA9)i^S$<D/'«yy=¥d5#/X/wM-Cl. 0 
MmeiT-^fc5ri:«r#«i:1-SyX/V7'w-K Jl 
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[0 0 7 0] -(Dm^^^2 7\Z.UWL(0^m\Z.^)^h\^^ J 

^^mm^M-r^^^^ <o J x/v(c*D{t ^ A "I) 5^^:^ ^ (om. 

(om^Mbo ^fc. At)iZ.^*$<o^^^:v^j5n. Om 

*f-r^At)3Z.^:^^<0/<^^>^355 1. 0Mm«T^5feo 
10 0 7 1] 

I0 0 7 2J 01 (a) {C. j^m]^<omWi(OJyC;V'^\y 20 

10 0 7 3] royX7V:rw— h 111. >r^^i5^Bt«Ofe 30 
i?>0««c<D/X7V2S:«'U yX/V2«««J;t«)RM5sK>^ 

J^^Stt. >f ^^i5riffiAffl!H:::*:#<PBPbfc«S:^Jbto='^ 

a, 1 b«>r>':J^iftAfi!l^ffiS::^"ro 
[0 0 7 41 2K^^^-e/X/^7LSr^?L-r5»^x 

#yX/vM-eyx/i^^yX/vi^^aSr-^t^fi;t 
5r^;^5-e#. i«»*jfeyX/v2Sr^^'re^^d5-T?# 40 

[0 0 7 5] n(^)/X/v:rw— M(;i. SI (b) \z.7f^ 

m3f>^m,?-'r^o ^3®?g3^yx/w2rt(c#^-rs^{*: 
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[0 0 7 6] bTfi. ^^r^^tt. t>u<^la 

[0 0 7 7] «-r:/iJ^'l40«&®i:bTtt. PTFE W 
y -T" h^:7/^;^n:3i^l/>') . FEVE (^h^^^/V:^ 
orci^l/>^e:=.— X FEP {frV 

TFE ^7:7/^:3^o^^v-:^-3z^l^>*fi^ft^ : 
tt-f {C>fct UT 1>*14-r > (c^ b-C t> ll«<DttKSr 
[0 0 7 8] m^>^^(Oii^9tl^X\t^ ^VT^V^i^ 

*fe;^^/^^^J'i?^y V — h-T^V^i-m^M^t^^j: 

[00 7 91 ±m»^i^^^<o!»m. h\.<nm-f>^ 

[0 0 8 0] ±iB®jKi:b-cri. >f y>^i3fy T/w 
[0 0 8 1] ^mm^(o:^mhi.x\^. mm. p^ y^. 

[008 2] mmmm<oi^<o^mmt Lxfi. :«7/v#^ 
PTFEi5fcia^sr^>«s^fcm««. mmm^iy^<o9i^ 

<Oiiimmt\^X^. PTFEmJK^^'&ti^^^y^/Vp* 5/ 

[0083] ^ r (D^mm^mmmti 8 . 

jaE;^tlAp= (2 5/r) c o s 0 ^ ?feSo ^Kft^J^^^ftA 
LTftAdJibSSo ^oX. /X/l^^yX/^rt^iBSr 

s:S$tt. mmm3^(»m^xoxhmt'r^o <to 

*[LSII^ 3 0^14^5^*50 A !9 3A^S$:«r—^(c 

[0 0 8 4] X/Vf^^(DA!9jZ.^:5${lv ^X 

/Wr/V— b^ffi55i^?>, ^M}&VX/WF^-.A0 3Z.A/fc:i:$ 
•e*>f?. M;lffEl'Cll-f >':^^a:ai{HI«Sl afif|;d^?><^ 
A^ji^SLl-efc-S (01 (d) #fig) o ^f^- 
iJ^iSAiM^Sl b:6>e5^]KSrAt)jZ.*'t-S»'^ll. 
^«(tAffl!l^®l bill:0^fc<OAf9a.^aSrSt-o 
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[0 0 8 5] ^(D^. mi (c) KTf^irXoK. femm 

[0 0 8 6] mx\t-fjfv^-^-yi'vm^m'o 

(cyX/WT'l — hSrSUr. 2 0~3 0 V©EiISr3 0 
~6 0#raWAPl-5ri:-C^fV\ JEr®i^;^»/im»«|^ 

':y^*!ia*s*>«?. PTFE (d^y^^h^^ 

[0 0 8 7] i<DyX/w7'w— Micj^^iK^tbS^lKe 

HI (d) tc*-rj:5fc. i^^efctmiy^Sl a*^ 
[0 0 8 8] :i<oJ: 5<-/^/i'7'i. — M<o/X/v2rt 

[0 0 8 91 i«>?^^$ixS^lg6t±, «>f>'^' 14*181 

t?*)5o yX/PT'W— Mco^i^^'afcttmi^ffil atrS 

-f :^i5'ik*!y||-*-SfcJt-CJfc<, /X/v2j;LA«>jitfa5^)' so 

6 a t -«<OS $ t;i«-f >^ rJ' te3S-?-5 wit?,/ X/W:/ 

[0 0 9 0] :L<Dm^>'i^itAm<Dm^m^. mi 

(e) ~ (g) ti*-f-<t5J-, *aS«l9lc±S*lKl 2 
Sry X/wp^v- h 1 r<D*K 1 2 ri, Am 

m^iS^mn^Ky x/v7*w- h i trsau, / x 
/uT'v- h 1 iiMmt<om^mmmmi:m-rt. y x/v 

[0 0 9 1] iwyX/wT'V'— Micj^^^sn€>*Ki 
mi (g) K^-rx^{^. m^>-^it&m6-r^miy 

[0092] L*>t>*W[ 1 2 14, iK'T i^^'tt^SM-efc 
t), y X/vp^l^— bKO-Ti^j^iftAffla^Sl bSri^^f >- 
^'■fk-t-5/e«t-C;t<, yX/V2(OA»3iitfla5^1 2 a t 
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j?*5y x/v2i^{cA!3 3i^s<'S9, -r>'^?g«5etm;as 

[0 0 9 3] 5&^3, r<D|iifi(Dj^jii-e«, yX/vT-v— 
M <D.^- i^^iSfAfifJ^ffi 1 b j'S-r y X/p 
2<DA*)jitfei5^d-l 2 a(J:t>?^^§ttTV^-5*s, «^'^ 

«s y X/nc A *» < t) :^ ri' JSoetmas J: 0 
[0 094] la 1 ic^fJ: 5 ^{cy X/w>^w- h i 

<oyx/i'2^sr7>r>'i'Ai^— h^<os&mmt7-(^^m-t-^ 
yX/u2<Dp«3SgE|B-c#B©'(a:eas«:*«o 
if<oyX>rt'2-etlsiffi5<o*iBSr— 

(0 0 9 51 U*»U ffl-*©yX/V/Srio-^o^»Ki-S 

^KdSTp^^^^y x^'WdSfc^ t ^(7>y X/u--(o 

w/v-ASrfiJiSI-t-S^, — SlP<oyX/Hc:7^/WA*5iSSi: 

[009 61 **jg<oj^«s<D<i; 5 wMm^-^m-f > 
[0 0 9 71 m-f>'i'n&m<r>m^m\c^ yx/v 

5(cbfc»'g-, a'f:^^'tt*Jg©#**s A xy 

'i'v^'*syX/V'?n;iA»)S<'&»)'f ^-^eta 
[0 0 9 8] U-^^^i'it^mtLX\-i. ^7":^v^>?.yx 

mtmmm^'^ttm^mKy x/u:^w- h trWJtt:, 2 

~4V, 15A/dm2, S^J^MiiSi-S r t i rjfir 

[0 0 9 91 02», *|iSM<Og!|®|llfe©fl^tS-e*>5o 

y X/V7°v— h 1 Sr^— 10 0 y X/wtl 2 

1 o-f <*<D-e{4;fe < , y X/vy M <OSffi^ 
«i:Sr^M-t-S:^ffi-e$>5. yX/W7L2(c;©fl|^7^/WA 

fc, i^KSiJi 0 i©^^t:i 0 2<om:f3^wm^Mm-^ 

#, yX/w2f^'^»^a!a?K<OA«)ji*«$SrS*(-=':^ 
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mm 2 0 0 1-3 1 0 4 7 1 
(P 2 00 1-3 1 0 4 7 1 A) 

J6 



[01001 * fc. #a 5 ©teSSr^Mi-S tdixDmm 2 y X/VT" t — M {c*f > y X/v 2 o-Y 

X/W2<OX hV"-h?f15 2 am^DKc, n=:i;/ug|52 *I0?5 1 X/W2 rttcmilFlKS 1 i: 

j:»?j^^$ti/.5#®5«s-ri'^'etaffli^ffii a*»p>/x [0 10 7J mitifeSfflfs o«>m«JR5 irticttmffie 

/V'2;^-^A»?5^tf*$Sr/h$< UTV>5-6S> 04{e:^i- l*sEBStt> rcomaie 1 iryX/w^'i — M 

mM<Dmm-ei-i. =<— ;*/wSi5 2 b (DM::kUiim^'D 3 «mM6 2/5^t>«JE}dSWJp$n> y X/VT'v — h l oafc 

®3©ii:SD2(c*)-LT;^:#<fa^-t-.5C^:-e^ ttHM^B 1 a ^S-f ^^'«!!a-t-65^c«t-C:'j:< . yX/W2 

a*^e>y'X/w2l*3--At»jitf:gSS:@3©3liB®»l!IJ: 5o 

»)fc;*:#<-r5:ii:*s-etrs. [0 10 8J m«^««5 ortdtt, ^fem^F^R 

[0 1 0 1 1 S5<OSy6®?^ffi-ett, 03(D||JS<DJ^«g 5 1 «:Jfi'SU-C*5#, r<D®^*K5 1 (cy X/V-::^!^— h 

tc*fLT, ^MgP«-7<Z>>'X/W2{cMJt£:-t-5egt-Dala5 1 ^SriSi^Lfcd^/uy 5 2 ^ftaUT t <J;V\ 

7 a;iS?^^$tV-C*5>). r-WDflSiS 7 a {C± o-C«^4 <D [ 0 1 0 9 ] 0 1 1 1*. ■ftfe<0|gJfeO?i^S|-Cfc "J . 6 

#«^:*:#<U-C. IfSS^ntafflS^Sl a*^e,yX/w llc^fbr, S^^-rsy X>'V':7'v-- M SrWi:/* 

2l^'-A*)jitr*$*E3<o^(OJg«8J:»)^:*c*< U 4 J: 5»cialBLTV^5„ r<oi 5 t-b-Cia«U-ca3t86 

10 10 2106 <ommo>mmt^ti. ^smu^ 7 <oy x T<k o ^-/i:i^©««^M!5s?^jiK$ti-5fc«>»* u 

Dagp 7 a izimm-t^pmii 7 b f;^ b >- 2 o ^ntf. [01101 * fc. r <o^ig-c»4. y x/wr m j:: 

:i<Df ;^ h>'2 0^cJ;oT^{^:4O#:S[$•^'^b$■^i:-C^^ -f i^:?'Sri«**-t--5fcie><0/X/U2Sr^?LU yX/W2Sr 

So r©^flE4<Dftc«Sr^Yfc;{cJ:orffi;^*s^^fc-rSw ^irii-r'SyX/i'rw— M^«:Sr3^-f >':J"fl:«iaU ^ 

i:*»?>, #®5©|fceas^'>'^efctilflll*ffil a!6>e>yX X/v-T-v — M O-f >'^nfcffiffll*»^«W :^:?^«!!a»ESr^ 
/W2l^-^A»)aZ=tp*^?lr^Yt;^-fr-5Cli:d5f J.o-r ^-^iiftAfflSd^ej^^Sr^/tt^-e-S r i: 

[0 1 0 31 ia7&i;f0 8<O|©te<o?^fiS«>yX/V'7'w— J;*)#ffiSr?^j^L,. /X/uT'v— mc:«-Y 

Sr;*:t <-r5t><Ot?S>5*^ S 7 ©Ili6©?^^-e«ili4- [0 111] y X/pt'V'- M t^i^TLry X/W2 

t^<D=j=*/vgi5 2 b<D'i'>-:i'i«tAWcif^y^^(Diagc2 ®— ;&fiyd^t>«iajgf g-^^-fr^ te>^<B!i*^e.^sc^gi«* 

cd5JI^^$tv> S8<Dj|Jfico?^)JSi?|i=i-*/i'Sa5 2 b(c 30 ^-ti:, ftiatStS^tc J; •) ?^fiK$ti..5#®Srfflv^T, y 
*fl£:-rsfi«©«fBBSPt^7»!:, «v^lHSe7 c X/V2(^{;::?|^j5gS4x5*>«f<o«-f VjJ'^lgEoy X/W2i^ 

tt. yX/u2f^--A«JjitpSSSr^S»c^'fi:S*5C:t '^<DA!9ii^S$<D^<7 5'=¥Srl. 0 mWTi:-f-5 

lO 1 0 41 09RU«S1 0H:*5IMJC#5W1^;5'5^3^ A»» )i*ft$®^<95'=^t y X/W^'V- ho^y X 

5, KroyX/VT'W— h(DSljtil«-e*>*). EISI* /KOA«?)i^:g$<Dip:^tt{CM-t-5#*©y X/HC*3(t 

yX/Vt/V— hS!{3^»©^f*^^g|, gjlOttyX/W ■SA»>j2=;9^S^?«flt<O^^B-5o At) Ji^:g:^f <^ 

T'W h<D*/vyoia:;A:»fffi0-efc5. ^^^y^jdU. O /im£ATi:tt. ^y X/Vtt'<?5i(>'fe< 

[0 1 0 51 S^a^S OJ;::r±. S«ffi5 1 Sr«EA$ t> 9 5%(Oy X/KD>^^9y#dS 1 . O/iinKTt/io-C 

■^•5fci«)©j!(EAP 6 3. :i©««te?5 1 Sr#ffl^c-S^5f;i V^S4fcffiS^V^5o 

je>(o#mp6 4As^tte>ti,-cv^s. yx/wp^v- 40 (0 1 1 21 ejub, ^aa^Kst. ^§t-e?^^$H5#Ei 
^hx^fa. 5 7 ^^f^ J: < , ■po^ttf , 7i(.f&^i^h <o . -^tcfomm 3 a^Tiam 

lO 1 0 61 sJ^/v-^S 2rtlJ:»ffi;^»th5 8«sg?«g$*t, ©»!t?*>5#^, «tt<0«e#Sr«Kffli-5;i 5o 

7^/v<5^5 2i*i<D£E:*SrW-ffl9L. r <ojE:*««(cS'c5#{6ij [0 1 1 31 ^^*:Srffiv^5d»^©3^*^ <t •)f8^;i«;5E 
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10 114] 100/i®SUS30 4«tC, n^:^ 
y'X/WTLOtiiP@4 2 At . ;^ h b^fP<Dft$ 
2 0 It. y 0 /x<Dx / X/t'JLSr 1 8 0 D P 

/WTLSrWCiy >f/VNo. l~No. 3 00ti-^o 
[0 1 1 51 royX/p^gt-, |gl9{r*i-;*:5S?^<-«*5 

<omti^. ;*c^iE i t)2. 57X10* Pa i:fzfm<o 
m2. 6%) i^<'»or. 7 5'y«JJ|g®|»!te-?Sr^^ftU 

10 116] Jt««ajt LT, _h3i<D/X/V'7LSr^7LL;fe 

A30 5-3 8^, 75^— ^—-e. 4kg f/c 
m\ 6 OlC-ey^^-hUfeo iKV^T. i«^ilft«r7 5 
Om J/cm^flg|^bfc„ 

[0 1171 Sf>Jc:i^V>T. rcD/X/HSSr, P's/yfiJ 

[0 1 1 81 fiW- l^^'A»)ii*«$«:, 7fejiEiK«^PI» 
^^ttfflbT. «)|Sftr, 3 0° t4 5° ffllt-C. yX/W 

H= (p/s i n 0) - (p' /s i n 0) : 6 = 

4 5° -3 0° 

p = 3 0*' «lt-C»^LfcStifc©A»)j2.^S$ 
p' =4 5° «rtTaafbfcHlfe©A»)52^«S 
WT. / X/UN o. 1, 50. 100, 150, 20 
0. 2 5 0. 3 0 0{C*5ltSA9ji*S$iSr'pai: bT;^ 

•r. 

[0119] «Jflg5te«j£t:: J: X/kdA (J ii^fi $ 
<05F*&t*. 10. l^m. -=ErbT9 5%wyX/K 
9 2 8 5<®(Dy X/Ko>'^7 2'=^»*. S:;»c-e6. 2/im-t? 

A»)jZ.^S$0^y X/KD5p:e^;». 7. 2<im. -^rbX 
9 5%<DyX/K 2 8 5fi<Oy X/KD^^7y=5r{* 

ft:*:-et>0. 8 mWT-efc •> . l. 0 ^ mi^JlTSrSSJS: 

[0 1 2 01 gt-hJ;»). «fJiM^«&tcJt-«T. /X/WM 
■t?. A •) $ 9 y ^;dSil>:&V ^ r h dS^^d^'o fee 

9 5%<oy X/HC*tbT. ^yX/KOAOii^fi 

5 ® t ©A *) 5i*ft $ «>M«S;^T 1 . 0 mJJlT 
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SrSSfcbfcy X/wy'w— ^S:fflv^T 3^ -jy h^ix 
KS-fil^bfetr^. i^^«<OBtatt*^{c^«bT 

fc„ KJ:i<0^?g(D|l3S(^?^«g-ePx&by5:yX/vy 

y K(;i*fbTtaSffl-t-5ri:«ST?tr5. 
[0 12 1] 

itcj;*). «!!aiS«5A»)ji^S$. 0*0. yX/wyi^ 

- hT?f^^-t-5^1K©y X/WTLf^SP'-^AU ii^S^Sr 

\m\ \ y b'^y Koy X/wyw— b SrSI-< 

[El 2 1 W v^' i^cc ^'^-s/ K<D/ X/vyv— h Sr«-f 
[gI3l yX/H;::?i^^$tb5«^:^:J'AM<OA9ii*ft 
[04] yX/Hc?|^*$*b5«-f i'^ABIOAOji** 
[El 5] yX/Hc?^^$tu5^K<DA«)ii*S$Sr;'c% 
[@6] yX/Kc?lgJ«$*u5AK©A5ji:?^eSSr3E:t 
[E7l yX/KD=c:^:*/wgpmS«{ISr?^^bfc*Jfe<D?^ 
[El 8 1 «M«f8«-»J:M«flJ*?^j« bfc*:te<D?^figSr^-rs 
[^ 9 1 y x/vyv- bts{it«s©^flcffij5K0-efcs„ 
ffiEl-e*)So 

[El 1 1 1 y X/WT'W'— hi!!jt^*COflfe<D||Jfi<D?^fi<0 
[^^■§-<Dt!iigi 

1 yX/wyi^— h 

2 y X/w 
3 

4 

5, 1 1 Ifffi 

6. 12 AW 
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